analytical challenges linked to its instability/ease of oxidation and ultra-trace (APA) polyacrylamide hydrogel, were undertaken prior to full method validation.
31
Laboratory performance testing confirmed DGT-P +III acquisition to be independent of 32 pH (3.0-10) and ionic strength (0-500 mM NaCl). concentrations/bioavailability of terrestrial/aquatic media 1, 7 to calibrate 58 thermodynamic and kinetic models for risk prediction of P speciation and fate in the 59 environment.
60
Of these reduced P species, P +III is of particular concern within the P redox-cycle.
61
Pasek and co-workers (2008, 2015) for, and this is the primary concern for environmental monitoring programmes. uptake by the resin.
160
To optimize the elution procedure the resin layer, with 2.5 cm-diameter, was expressed as the ratio of the eluted mass to the mass bound in the gels.
174
The impact of different storage conditions on the stability of P +III adsorbed on the 
220
Representative chromatograms are shown in Figure 1 . Figure S3 . Successful separation and quantification
223
of P +III were obtained using the developed eluent gradients; however, differences can 224 be highlighted by the peak numbers and areas in this figure. It is noted that IC seldom 225 peaks in Dimension 1 (Figure 1-A) and a larger peak area of P +III occurs in
226
Dimension 2 (Figure 1-B (black line in shade area in Figure 1-A (Figure 2-A) . After that, more than 99.5% of P +III is absorbed by the binding gels.
248
The average binding rate over the first 15 min is 18.5 ng P cm bound to Zr-oxide-based binding gels. [28] [29] [30] 42 In this study, eluting the PZ-gels loaded 264 with P +III using 2 mL of 1.0 mol L − 1 NaOH for 24 h were first tried and then the 265 eluent was directly injected for the DIC analysis, but a very low P +III recovery was 266 achieved which was probably attributed to the strong signal suppression by the high 267 Na + in the sample matrix (Figure S4-A) . As suggested in Figure 1-B always done within 3 days after the sampling, we recommended storage of the 293 PZ-gels before elution for the sake of convenience in a routine context. method. From the data set in (Figure 3-A) . As a diprotic acid, P +III may speciate as HPO 3 2− , H 2 PO 3 − and 327 H 3 PO 3 , and is often measured as total P +III . P +III has a conditional pK 1 value of 1.3 and 328 a pK 2 value of 6.7, and therefore, speciates predominantly as three species over the pH 329 13 range of most natural solutions. 20 It seems all species can be effectively measured by 330 PZ-DGT, which is especially meaningful since the P +III species is highly 331 pH-dependent. between 0.9 and 1.1 (Figure 3-B) . While the varying ionic strengths presented in 335 environmental samples of freshwater and wastewater had ionic strengths lower than 336 100 mmol L − 1 , 44 seawater had ionic strengths around 500 mmol L −1 , verifying that 337 PZ-DGT can effectively measure P +III in a wide range of ionic strengths.
338
The natural presence of a relatively high concentration of anions particularly P +V 339
and As +V was significantly analogous to the P +III , which may interfere and compete concentration on either P +V or As +V was observed, suggesting that the binding affinity 346 of the PZ binding resin towards P +III is strong enough to suppress the influence of the 347 elevated levels of P +V and As +V .
348
Accordingly, the proposed PZ-DGT method can be highly specific to P +III , which 
